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THE RESPONSE OF SOIL NEMATODES TO ENVIRONMENTAL STIMULI IN ARID 
SOUTH AUSTRALIA 


Nemitodes dre kwn to form an sahydrobictie coiled state 
in response t0 desiccation in spill. From investigation of 
nematodes occurring in and areas Mojave Desen, Nevada. 
U.S.A.^) the anhydröbione smile was also found to be 
represented by “cothng™ The activity of nematodes can then 
be related to form. with “toiled” nematodes being inuctive 
or anhydrobioWc and “straight” nematodes being active, A 
preliminary study was set up to investigate if “curling” was 
a good indicatur of nematode acnhyity within arid soils, Also 
under investigation was the overall effect of environmental 
stimuli; oa the different nematode trophic groups. 


A site located on Plunibago Stanon pastoral property (near 
Yuna, South Australia) was selected far sampling. The 
vegetation consisted of a low Chenopod shrubland dominated 
by Arripley Vesicuria. Soil saruples (n=10) were taken every 
Iwo months from August 1985 (M2) to Octeber 1986 (M16) 
w a depth of 25 cm, Nematodes were extracted from SQ tul 
of sou per sample. 


The modified Bacrmann’s tunnel technique’ was used to 
extract the different nematode trophic groups. After extraction 
(over a three div period). the nemiuitodés wele heat killed and 
fixed in 2% formalia (409% tonmaldehyde) The ditfererit 
trophic groups were then counted. The mophe proups 
consisted ofi- omnivores (mainty dorylaims), baytertal feeders 
(mainly rhabditids), fungal feeders (mainly aphelenchs and 
tylenchy) and plant parasites (mamly Tlenchorhyachiys tøhari 
Saucr & Annells, 1981 and Telonlpachus haytitaris (Collbran. 
960) Siddiqi, 1963). The exteachion efficiency was ound to 
be aboul 63% and the counts were adjusted accordingly. 
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Fig. |. Mean numbers of omnivores (0), bactemul feeders (27). 
fungal feeders (A). plant parasites (V) and total nematodes 
(o) extracted from 50 ml of soil (n=10) using the moditied 
Baermann’s funne] technique from samples collected every 
{wo months froni August 1985 (2) to October 1986 (16), 


Anhydrobiotic (“coiled”) and active (“straggti”) nematodes 
Were ex{ricted using the Hot Formalin method? The method 
involved killing the nematodes in the soil with hor formalin 
(90°C). then separating the nematodes Irom the soil using 
a solution containing Separan NP 108 (Daw Chemical Lid) 
(O75g/V tap water) The nemmodes were then separated inte 
“coiled” und “straight” forms and counted, The extraction 
efficiency of the Hot Formalin method was found to be hour 
75% and the counts were adjusted secordingly Due to loss 
of material st was not possible lo extract nematodes trom the 
August 1985 (M2) and February 1986 (M8) samples using 
the Hot Formalin method. The Hot Formalin method tended 
la extract piore nematodes than the modified Baemann funnel 
technique possibly because the Hot Formalin method extracted 
direetly from sot while the modified Baermann’s funnel 
method relied on movement of nematodes into a collect 
dish, 


As with other arid regions’. bacterial feeders were the 
most abundant trophic group found inthe samples throughout 
the sampling period (Fig 1). The other trophic groups 
occurred In much jower numbers, From August 19853 (M2) 
to April 1986 (M19) the total mean number of nematodes 
extacted was relatively constant, averaging around 200 300. 
Over the same period the mean number of “coiled” nematodes 
was much greater than “strught” nematodes (Fig, 2). 
fluctuating between 300 (M4) and 600 (M6) with the mern 
number of “sraigh” nematodes remuininy fairly constant 
throughout- 
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Fig. 2. Mean numbers of “coiled” { @), “Straight” (Ml) and 
total nematodes (A) extracted from 50 ml of soil (n=I0) 
using the Hot Formalin method from samples collected 
every two months from October 1985 (4) to Octoher (986 
(16) excluding February 1986 (8), 
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However, from June 1986 (M12) to October 1986 (M16) 
there was an increase in the mean number of alt [rophic groups 
(except plant parasites), with the bacterial feeders showing 
the greatest Increase, During the same period there was also 
a large increase inthe mean number of “straight” nematodes 
with a sharp decrease in numbers of “cailed” nematodes (M12) 
which remained fairly constant afterwards, The change in donn 
of the nematodes was. therefore. closely correlated wilh the 
Increase in numbers of nematodes, particularly the bactertal 
feeders. The change in form and inerease in numbers of 
nenaivdes could reflect increased activity of he miero-flora 
within the soil ecosystem 


Raintall may have heen the trigger lor the ingreased activity 
of the nematodes, The region under study usually has the 
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Fig, 3. Monthly rainfall (mm) recorded at Plumbage Station 
homestead from July 1985 (1) to Ortnber 1986 (16). 


highest rainfall and lowest temperatures during the months 
April ky Qetober and the driest and hottest months from 
November > Mareh. Fig, 3 shows the rainfall recorded over 
the sample period at the homestead of Plumbago Station (about 
(+ ki from the sample sue), Over the first 10 months of 
sampling there were large Nuctuarions in ramfall while the 
final six months had a more even distmbulion, The Goal memth 
had (he highest raimfall of the sampling, period. The more 
sustained period of rainfall aver the last six montis of sampling 
was matched with inereased numbers of nematodes and 
increased numbers of “straight” ar delve nemafades- 


In other arid areas the activity of che nématudes was found 
to be exhibited as a “pulse” phenomenon", with an 
environmental rigger” (ic, rainfall) causing rapid: mereast 
in numbers followed by a rapid decrease when the soil dries 
out. Uhe bacterial feeders were particularly well adapted ta 
aevele of dehydration and rehydration. The rapid response 
of the food source (bacteria) 10 appropriate environmental 
stimuli and the short fife eyele of the nematodes (m some 
cases only 6-7 days) allows bacterial feeders ly increase in 
numbers when conditions are favourable. ti this study, the 
environmental “trigger” was found 16 be rainfall. 


Noteient turnover in soils af other arid regions were found 
fo be influenced by nematodes as consumers of bacteria and 
yeast (during the first stages of decomposition) and fungi (as 
decomposition advaneed)””, Further studies on the role of 
nematodes i ñutrient turnover may be helplul when lookin 
at the ecology of arid region sails and may be useful in 
assessing the impact of overgrazing amd mining on soil 
ecology. Nematodes could be used to monitor levels of 
microbial activity within the soil as activity of nematodes can 
be measured through extraction of “coiled” and. “straight” 
forms. which vould reflect activity of the food source, 
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